The model of Universe driven by the vacuum fluctuations of scalar fields (grqc/0604020, gr-qc/0610148) is compared with both ΛCDM model and deceleration parameter reconstruction from the SN type Ia data.
Introduction
Fast progress in accumulating and handling of the astrophysical data about the Universe expansion [1, 2, 3, 4, 5] clears the way to testing of different models of the Universe evolution. Although, the ΛCMD model is able to explain observational data [6] , it is necessary to provide a deeper insight into the cosmological constant problem [7, 8, 9, 10, 11, 12, 13, 14] .
Below we summarize our previous analysis of the accelerated expansion of Universe, which can be attributed to back-reaction of the vacuum fluctuations of scalar fields -the so-called vacuum-cold-dark-matter (VCDM) model. Let us write down the system of Friedman-Lemaître equations for the Universe scale factor a, the density of a matter ρ and the pressure p:
Let us remind the VCDM model [15, 16] . The first step is to set Λ = 0, p = 0, K = 0 and add a massless scalar field, which is characterized by the averaged pressure and the density:
where V is some volume, which will be set to unity everywhere below. The second step is to turn to the quasiclassical picture, where the scalar fieldφ(η, r) is quantum. The resulting base equations for VCDM are Scalar field can be decomposed in a complete set of the modes φ(r) = k φ k e ikr and quantization of the modes consists in postulating [17] 
where complex functions χ k (η) satisfy the relations:
The adiabatic approximation
allows calculating the difference of the kinetic and potential energies of field oscillators up to the second-order terms:
where we imply that a ′ is the first-order quantity, a ′′ is the second-order one, a ′′′ is the third-order one and so on.
Using (8) in (4) leads to the master equation of VCDM in the form:
As it was shown in Refs. [15, 16] , ultraviolet (UV) cut-off of the physical momentums k/a 0 in the sum k 1 k at the Planck level k/a 0 ∼ M p can explain the observed value of Universe acceleration. In principle, the exact value of UV cut-off has to result from the Planck scale physics. But, in absence of such a result, we can extract it from the observed value of the Universe acceleration at a particular time. Equivalently, in order to describe the further Universe evolution, one can do the following trick: differentiation of Eq. (9) gives
and exclusion of k 1 k from Eqs. (9), (10) results in the final VCDM equation
A validity range of Eq. (11) is defined by the next terms in the expansion (8) . According to Refs. [15, 16] , the next terms contain additional multiplier a ′ /(ak max ) as compared with the main term, where k max is the UV cut-off k max /a 0 ∼ M p [15, 16] . Thus Eq. (11) is valid if
Certainly, at early stage of the Universe evolution the master equation has to be supplemented with the relativistic matter term. The next step is to solve Eq. (11) numerically and to find a(η). Then inverting the equality z(η) = a 0 a(η) + 1 results in the dependence η(z) and finally in the deceleration parameter
where dot means differentiation over the cosmic time t.
It is interesting to compare results of the VCDM model with that of the ΛCDM model and with the reconstruction of the deceleration parameter from the SN type Ia data. It seems natural to take some neutral reconstruction, which does not assume a particular model of dark energy or gravity. For instance, it has be made in Ref. [18] , where the parametrization q(z) = Concerning a reconstruction of the deceleration parameter from the recent "gold sample" data (shown in Fig. 2 ), both models fail to hit the 1σ-error channel and the parameter variation, namely Ω m for ΛCDM and a ′′ (0) for VCDM, does not provide a better fitting. Certainly, the extended ΛCDM model, assuming some evolution of the equation of state w(z) instead of constant w = −1 allows improving the agreement with observations. The VCDM model has no such a free parameter. Moreover, treating of the VCDM model in terms of the equation of state
is meaningless (see. Fig. 3 ), because the VCDM Friedman equation is valid only up to some constant.
To summarize, we have considered the VCDM model offered in our previous works [15, 16] . In this model, the Universe acceleration results from the vacuum fluctuations of fundamental scalar fields 3 .
It is shown that both VCDM and ΛCDM model-fall into the 1σ error channel of the deceleration parameter reconstruction [18] from the 115 supernova Ia sample of data, whereas this does not occur for the 157 gold sample data.
The calculation shows that the VCDM curve depends on Ω m weaker than 3 According to [16] , there are at least there fundamental scalar fields: one of the standard model and two degrees of freedom of the tensor gravitational wave, which are the equivalents of two scalar fields.
it takes a place in the ΛCDM case. Another difference between the models is that VCDM does not predict the change from acceleration to deceleration within 0 < z < 2. If the father observations will insist on such a change within this region, some modification of VCDM should be required, because it has no tuning parameters. Some possibility of such a modification is a theory based on the truncation of physical momentums k/a(η) ∼ M p rather than that of static momentums k ∼ a 0 M p . This would require the consideration in a system of reference in which Universe looks like the Hoyle-Narlikar one [19, 20] .
